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ABSTRACT 



In this research, we are going to earn some data from Gachsaran 
formations. Now we have go to studies of underground gas 
storage (UGS) and studies of underground liquid storage (U L S) 
were performed on a partially depleted, naturally fractured 
gas and liquid reservoir through compositional simulation. 
According to the data of a reservoir production permeability 
and porosity were studied. The results showed that distribution 
of fracture density affects on fluid flow and production of water, 
but not that of gas, through porous medium However because of 
high mobility of gas, the gas production and reservoir average 
pressure are insensitive to fracture shape factor. Also, the data 
showed that uniform fracture permeability distribution enhances 
communication within reservoir and consequently more pressure 
support is obtained by water bearing of aquifer. Also the effect of 
aquifer on the reservoir performance was studied. And the result 
showed that we have reduce condensate drop out around the well 
bore if we have an active aquifer. On the other side we have an 
important issue which may kill the well that is water invasion. 
Also the results showed that use of horizontal wells is superior 
to vertical wells in order to avoid detrimental effects of active 
aquifer. 

Keywords: Undergroundgas storage, Fracture shape factor, 
Horizontal well, Matrix, Dual-porosity, Dual permeability. 



1. INTRODUCTION 

Many details studied have been 
done and lots of paper published on 



productivities of artificially fractured wells. 
All have investigated the effect of fracture 
length and conductivity on post - fracture 
or steady - state flow in the reservoir and 
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fracture height equal to the reservoir 
thickness. A NFR is the one in which 
fractures have direct effect on fluid flow, 
reservoir anisotropy, hydrocarbon 
Characterization is dual-porosity and dual- 
permeability model that have introduced by 
Warren & Root, where the reservoir 
consider is considered as the rock matrix 
and fractures. 1 ' 2 NFR is the short of 
Naturally Fractured Reservoirs that 
containing two porosity system, that of rock 
matrix 3 5 . 

Phenomenon of naturally fractured 
reservoir well 

The multi-rate well testing data 
indicated that production rate is not directly 
proportional to pressure drawdown near 
wellbore. Engineers further realized that 
even with a very small range of pressure 
drawdown, the well productivity becomes 
smaller while the pressure drawdowns 
increase. Flowing bottom hole pressure 
is lower than the fluid bubble point 
pressure. 6 8 Gas starts to come out from the 
oil reservoir condition, so two - phase 
flow exists in reservoir. The relative 
permeability of oil decreases and oil 
viscosity becomes large, both of which 
reduce the oil mobility and in turn result in 
productivity decrease. ' Because of the 
pressure drawdown near wellbore, the 
pressure difference between overburden 
pressure and reservoir porous pressure 
increase, which decreases the opening of 
fracture and further lower the fracture 
permeability. 11 " 15 

Fracture density 

In the complect fracture network 
simulation of the fracture density is 



required. In a study, determining the 
spacing distribution for each fracture set 
can be obtained from image log and core 
data. Fracture spacing is the distance 
between the fracture planes. In order to 
obtain more accurate fracture density, 
a correction method proposed by Terzaghi 
(1965) to evaluate the error related 
to the orientation of the well trajectory 
recovery and storage. The most common 
model normally used for fracture. 

With respect to the orientation. 
This method consist of weighting each 
directional data as a function of the cosines 
of the angel between the core axis and the 
fracture pole vector (fig.l) 16 18 . 




ihwnon 



Fig. 1: effect of well orientation on fracture 
density. No is the number of observed fracture 
and Nl is the number of correct fracture. 
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[HereNl=No/sin(B)] 

METHODOLOGY 

In this work simulation study was 
conducted on an Iranian gas reservoir 
using compositional module of Geo Quest 
software, eclipse 300,version 2004 19 ~ 23 .The 
reservoir was initially at 3130psia and 
171°F, and contained about 1 TCF original 
gas in place. It has produced for about 16 
years with a single well. Fig 2 illustrates 
the daily and cumulative production history 

r i ■ 24-27 

from the reservoir 



A comprehensive fracture study 
revealed that the reservoir contains a 
network of fractures which contribute 
toproduction. The fracture density on top of 
structure where dip is high is higher than 
flanks 28 - 30 . 

On the next page pictures 1 ,2 you 
can see that when the fracture is 
going to open and a schematic of Persian 
Gulf petroleum system. Down here you can 
see the daily production history of gas (a) 
and condensate (b) production. Fig2. 
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Pic 2: A schematic of Persian Gulf petroleum system Picl: When the fracture is going to open 
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Fig2: Daily and cumulative production history from reservoir of Gachsaran formation, 
a) gas production b (condensate production 



RESULTS AND DISCUSSIONS 

Here we got a simple procedure for 
the evaluation of the matrix block size that is 
illustrated by generated and field examples. 
Another point is the variation of fracture 
opening for the productivity decrease with 
the increasing of pressure drawdown that is 
in most of the naturally fractured reservoir. 
We can effect on water production by the 
distribution of fracture density. The 
parameters which impact the well 
productivity in naturally fractured reservoir 
are: 1-Rock mechanical properties, 2- 
reservoir pressure and 3-pressure drawdown. 

Another point is that increasing in 
matrix block height cause an increasing in 
ultimate oil recovery. Also the matrix block 
weight has an effect on water imbibition 
mechanism but this is not so Strong. 
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